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7 zfrhteh mmm^mm imxtzu* u y *>a 

b5 15157. U -y i/ zl K Maisl&^aMt&ftteiK i: 4: 6 

Sg 1 *? i tm 2 (OHiBBWi:. 

B5iS<g7. U y V=Lits)V KlftaiafttttSfcftflH-SttV 

huIS^T. U y > azM/ KlfcSSROMJfT®— oCft 

i ©RfiwraweAtrc©* i <Dm.unw?M 

©If 1 <D%m h 7 >5>** tlz «t-3-C«M£*ti*!B 1 « 

mznzmz <ommMms ± tfc ©n 2 <Dmxnmm 
tm 2 (omm&ttomizimz js* u y $> a*^ k 

©|g 2 toftw h7>->'Wi:i:J:o Xffifc £ ft5 fli 2 n 
Mm£®2& h 4>3GEr* « i» 5> 5 ft* d £: fe 

!K 1 ©SS&igjfJe&iilg 1 coSig^cDP^, Kl 2 ©^&Szg> 

m&s. 3 ] n&g i s fej±m*H 2 tcfci 
ft, 

&&©&;*. i/ v */ =l k <Dnjmm h 7 * &h 

C ©H 1 ODffi* 1/ y i/a. jM/ HIHBSCtA 
£«*S1-3/c©©|g 1 *? 2 ©S85i*S8#, fuiE^ 1 
©<g7, U y S/aiM/ KWlSBOfSWIfO- 

sft-ssgi ©&&msua, c©ig 1 ©&&»&i:sg 1 

©ftzSISl 4: ©P«f] K B2S $ ft-5 ilST, U a fc;l> K ©|g 1 
US 2 OWMUfcHI 1 C0®7. U v t/ K @E&©^ tf © 

C ©SB 1 OSKM < si 2 <Dm±, 

ttz&fmsm&ikmz.tz'm 2 ©e;* uy 5>aiM> km 

BMhISS, ffineSS 2 ©&;*. U y f a frJU K s6JilHlg8©itzS 

&f&Mffi& tmz (Dmrsm t <Dffl izms 2 ft-s x y 

S/ a ih;U h" ©a I ©(HP h7> ->'t. * h K i o T-WfiR; £ 

ft. 

IS 2 <0«L7. U y a ^ )V K HDSScoa U dSiSWi^li. % 

1 ©tfizsiajr s«!s $ ftr t >5 c fc 6 tm t f « iftoia 

(.tt*Jl 4 ] )^C0{£7. U y -> ay-^71/ K ©H^?il* h 



7 > ->'7> ^ frh * h M@%3SK fe fit A feigT. 1/ y */ a 

C CD^gT. V y a K MfflH^I-S* 4 fi^&r 5 fc© 
<Dfgl. »2<W8iH»»t, 

c©|g l ©^ffil€^i:l5 1 £Dm^ii©0(;S2g$ft 
5 itS7> U y ^ azivu KcDlg 1 ©0J^I h 7 >^>"7> ^ i: I5IS 

«s^H >>a^ K^sniffi©® u conm^^mm^ 
zcDmz com&MWMtm 2 <DnwM£ (Dmi-mma ft 

-5 XT. U y a^;u K ©If 2 ©SUffll h 7 $ t . 
sufSigT. 1/ y ->a^;U KaftaSHoai* J: o -Cftfp*« 

(it 5 ] mmmsm^im&tzteimvttim 

mite.&MimmS&T'v y ^ fi> 
2 0 u y ->a xh;i/ K h 7 >^*7. * e> 

^-5l&aiElK^$:#Afe<g^UyS/a^l/KlfeaiHl 
K, d£D^U7i/ad-^K^aiH]^'S*5:f^-rS 
/=O©|gl«J:0 t |g2©«M^t. lalH®7>l/yi/a^ 

)\svmm3&<Dnws& : ?-e>x>h~2izm%iZftz>m 1 ©^ 

fei«ilT^ BtrlH®7sV'y->a^Ki&SlHlK©^ , J©^; 
.tWaWWHS^ny^ii. 

c©ig 1 ©^{arn^tie 1 ©«s«u:©iai=E«3ft 
suszi/y ->a^;i/ kcois 1 (Dnn-M^m h 7 

J<? 7.^, ^£D|g2CD^W^^Ig2(73WJ^i:©K^ia 

S $ ft£ iST. 1/ y ^> aft JU K ©If 2 oWFjtUHiMH h 
[0 0 0 1] 

T(D J: 5 ^<gilfiE-r-©flF RTftg^: 7 y "» % h ft^ 

(0002] 

4(7 Hj&fc©SH5] t^©d©ffl^SlH]^{i. CMOSgJ^ 
® 7*o 7 ^ EK-C-flftSS ftT ^ €. ©*H8flft* U . m 
I 2t±*<D—m*7jiU-C\,^, ZCDmX'tt, 
INVI, KNAND1 • - ^1 

NV24 4: a* * ft-rft^-f y ^ >y h 7 

>i/ - ^Ml, M2 • • •M3fcA-fy5 L >yb7V^ 
7s^M4, M5 • • • M6 fcfefl*L-TflKH7-f >VDDfc 

vssir^$n-ci^. 

(0 00 3] -eUTCWio^ASciWt fctc. Myf 
>yh7>->'^^Ml, M2 • • -M3UjaEU^A«W 
50 i^CSB. M-yf>yS5>'>'^M4, M5 • • 
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[0 0 0 4] 

[0005] $&mmf?*m%.L-c. zvmm. 

lsl%&(DfgMmB$:V&k<D5Vfrt, 1 V lZ{gTF2-&tzm 

£\ ifif^BS (c s = h u^uk c s b = l u^ju) ir 
* s < & 'j . =s^g0S&i?i?cD3U£Bsra* J * t < & -s 

[0 0 0 6] */ct&SlH]^«:^i-*«- h 7 G> 
Isgi^MBEZ&TZ&Zt.* tmwm (CS = Ll/^ 
M CSB = Hl/^) KU— £<j5cU, m 

[0 0 0 7] ;*3^ttC©±5&*©afctE*T*£n*: 

fc©-c, «w«BE* J eTU-ct.waai&fiFA*nrire. ^tt 

[0 0 0 8] 

y£'a2M'Kltf9B& (2 0) C0SiKS&? (PL) £0- 
■3fwSMJt$n*SSl©5IR«BilSl (PL) *J«ttf3llcD 

i <DmmMH(Dm^ms^n^^uy 

-y=L^.)l\^(D^\(D^mV7yV7.^ (TSl) tKJ: 

Kiaa@K<oj5«j<o«asiHiK (pl 2) iz&mznzm 

2<nmA?m& (QL2) Kj:tfJB2(0SaBl«aE»i:» 

2 (DnwMt&mizmffiznz ns* \, y t/a.^ Y<nm 

2(Dmfflh7l/i/*2 (TS2) i:ir«toT^$n-5 
JB 2 ^ifg^lelK i: (DW53b £ V Mi— 5" £ - t & X.tz $ CO 

[0 0 0 9] M2 (DftW&m 4 fc^-r s t, ©T-m 1 © 

fgHJicfcVNT. fl 1 CO^mi^t® 1 £D««RKO|ai. 
IB 2 coS$»mil?JSi:3l 2 ©«»»<OIHI©3R3ff ** V H±- 

[ooio] ?&3<Dfflmzm7 i~tti&-tz^vrc\ mi 
»ai0»»±a»g«c«fct>T««u. s-gtiis 1 (oast* 

h 7 yy^Z iffiZtz$,<DT-bZ. 
(0 0 1 1] gS4CD%nj]j£@ 1. @6. E7{c*fj61-5 

(OmamW, (3 0) $:«S>l^tC0T-*S„ 
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[ooi2] m5(omm3.m\ o^jc+sto-c. » 

ESS^n y l tf^ 2 QftiB8tft*fcX:*. u y ^> 

^3 J: 9 K L 7c: t» -5 . 

[0 0 13] 

MWB] fi* U y S/a Jh>P Kh7 >^ £ tt*JX U y */ 
/ (7 K h y ^■ffLXMMAm^m «fc 5 K 

^oTv^cOT', je^.Uy$/a.*^H h5>^^* { ^ 

[0 0 14] 

[*js^j] 0 1 ittftm-tezwrn^n-mMm** 

i:, Kfe^ny^-^CKBfcfeffcSte^y^a^h- 
liS!°]^2 0i:. d*ic><D^Py^{cj;oTIEtt$n-5 
JS^. Uy 5/3 ^ H»31®«S<0««;4a«L/Tv ^S. 

[0015] raH*-*?v^"c. wmwi ottaa-t«#j 

[0016] &tznmbmm.M osmwh? >-y*$ 
v^^Tsui, «w«EEVDD*«fia&«n«*SR»p l 

It. mJMWMQL 1 t«^>A7U 

•y V^-^US h 7 TS2l$&l&2tltzmm&P L 2 

i:, »««R»QL2i:<DSE««:*>/^-7i-*«Mt«: 

J<? [0 0 1 7] @^^yS/3.^l/KtOCMOS^?T*^ 
£ ttfcteT. L/ y S/a K IhJ^ 2 0 li, *^|T-<i^ D y 
^^CK^e>se^Dy^«^CKB?:^€./=i0Jr2 

5. -f>y<— ^ i nv ui!iifiim* i mmi£ 

m.zti. AAwawftasstts n^fi^. i/ y s^jM/ k 

C02©CDMO S h^VS/^^TZlfo^t/hy -yi/^T 

h 5 >->*^.^ T22J±n ^-V >*^gl'fefflv>TV>«. 
[0 0 18] £/c. h7>^^T21C0tb^tf^c0— o 

^mm(D—oit.m&.n.m^Q l 2 irsaKsnT^s. m 

(C. -T I N V 2 t,A* t l/t-T V^-^ I N V 

1 <DjU#£^trCi^3/££fi£v>-C(£-i' I NV 1 

i: (1 btf?/£T-& U . -tcO^dOfSjBSYbL/c^T-^L-C* 

[0019] ^fgojmiffi^i/y^^Kias&fc 2 0 

L l«ihy>^^TsliDiil^fS^$:^LT7g^PL 

50 1 (/t vDDt7)m&) jissRsn. ^mas^Q L 
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2lih7>i/7>$7S2<D&jjim*:ftls-Cmm& (tit 

[00 20] ZCD&X V y Z/=l*)1> YM^mmth < 

T7>Ky-h. *T7-y. i-^Yf- h^CDt&mg: 

Z<DX U y i/a.frfr FSS 2 0 (£Z<Dm&ffl<D!El&lzm: 
££*v&<.\ h7>:y**#TSl&<fctfTS2(DA# 

[0 0 2 1] ST-l^yi/i/t^HCCMOS^? 

■e^$n/c^u-->->a.^i/K^siHiK3 ofi, 2« 

V/WINV3, INV4, INV5kttt57-y 
* U y i/=L*)\> YMtt-f 5 CDMO S SJf^* h 7 >^>* 

[0 0 2 2] Z(Dm-&. h ^ TSStep^V 
;l/gJ~C£><A hv>^^TS6(i, nf-t^^ST'* 
h 7 >^7ry- hLC 1 [■S.Z'miM&T^Vy 
->o.*JU K^flEC0^a*aMO Sh7 T31 i: 

T32t(Cj:-3T^^n, CtxeOh7>^^<^{fl^J 

^DtCg^ti. t,3-0»±-f I NV3CDA7J 

[0 0 2 3] -tUTh 7 T31»A#®ISCl±. 
^D'^CKiWn, h^>^^T32©A*®@ 
Kfcfc. WMWyy (CK^-) CKBA^S&^n-C^ 
•5. h7V7.77y-MC2t,h7>777y-hL 

c 1 1 mmKam^X'h »j . tiw&«£©— 3« h 7 >t, 7 
t f — HLc i (Diiijiw^&mati. &jj j gm<Dt> ? - 

-Pfct -f>/W I NV3<73A#flJK^£*VC^£. 

[0 0 2 4] ^>yW INV3, INV4, I NV 5 
{£, -CV^-* I NV 1 fcpfll/flMST?*!), 

I N V 3 £*fS/jfcf h 7 >->*^^<i. 
A- K<0MO Sh7 V^^r k J: otM^nti^ t\ 

I NV4tJ t tO c 'f>/W I NV5CDh^> 
5** * »*, iS^. 1/ >y K<0 h 5 >:>'7, * K <fc o T 

flWSSavCV^. &Jb\ h7>7>77y-bLC2« 
/sKT-S^S- h 5 V^'T^li. U -y S/ruh^ h'T-feiS;*. 
U -7 i/ 3l;JvI/ KC0 £' *> fj CD # -f 7*cD h 7 >:>*7.:5? "Cfc <fc 

[0 0 2 5] Of'i;, Wn-^ I NV 3<7DiB7Jm-ffiCO 
— 7»£, $S*l'yi/3J\'Y<D h 7 ^i/'XfnSStftLX 
HtziSI&P L 1 CUgMSK -Y I NV 3COU17JCO 

t» "5 — iiST. U y '>rL*;i/ HO h 7 TS6£ 

^^TS5coA73fe.fg(C(i, «PJfflf«^C S B«?nt 
*i'J, h7>:>'7.*TS6CDA7J7gfS(Cf±, fflit^CS 
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[0 0 2 6] J/ci'yyWlNV4li^>y^IN 

V 3 Jr^UTMJ'J^Si^^n. -f I N V 3 i:co 
*§3£f£ h 7 TS5S J: Xf h 7 * TS6C0 J: 
o h 7 >S>* # t7>i"S C i: * < . h 

L2A^jntv^, -eL-c ^>^winv3 

*J ± I N V 4 cOHi7Jffl!Uift® tc&jgi£ n. Z<Dyy* 
70 -5. 

[0 0 2 7] CcD7'y7 c 0^TiiCtlf 3 CDi' 
— ^ I NV3*Jit/I NV4(D{jS7Jffi3il. h7>^77 
y-hLC 2CDtfi7J^®«— o^coHt^, t, 9— OCD-T 
I NV 5 imm^tVC^^. C£D-f ^ I 

NV5li, 2 4@<Djif;z. >y ^>^l*;U KCO h 7 C 

iot^n, uaLfc-fy^- £ i nv4^i§i«{z 

«RtftP LI, P L 2 tCiSffiffiSiHE^n-CV*. 
[0028] ^CDJ:? ftflftSUl JSV ^T. «!»i§iK 1 0 A* 

i. xm&3smm*i c s *%f^«@«^#^$ n^i:. ss^> 

V y fzLfcJV YOfaffl h 7 TSlfe J: t>* h 7 
L 2 {cSfiiA^*>tv5o 

[0 0 2 9] cn{riU^7.^7i / 3.*>'l'h*lH]K2 0 % 

U, ?ay?CKt3l:Zf?tiyyCKBlzm.-3tcskm3}] 
ftHro. CcDilt, g7l"yi'a*^H@»2 0©^ 

[0 0 3 0] SlflfifCStJitf, CSB*>31 

TSlfcJ:a t h7>^^TS2lC#fef&$n-r, Clti-fjCDh 

LI. QL 2lznWME.i> i Mioti-V. 1&.7.\s y z-frJV 
K 0^ 2 0 <r fiff JgSflEA^irn £ -n-Sc v N - <r 5„ 
[00 3 1] gIS-mJi c co® ^ u- -y ^> ^ tivv v @?S 
2 0 tt^PflfrfTF*t<B»w*j*»n* C i: Z<D £ t. $9 

» h 7 > ^ ^ T S 1 fe % i tf T S2 (i^57, -y -y frJi, H "X? 
40 httib. ziDTW^^titz^Uyt/sJUYm^ 
2 OAiiST.U-y^^^l/h-cO^a^^T-^o-Cfc. #flft 
#E^cDr^gS7Jcr)iiAlifit^v\ CttlciU, ^cDsft 

[0 0 3 2] O^IC, C£O^U-y$/^./t;>'Uh*[Hlg&2 0 

ATJ^Dlr^^ia/cx-^li, h77777y-f 
LC 1 (r{>y&jn-5i?D-y^M^CK«J:a*CKBcD^ 
-T5>^-C«lUii*n. -TVy^-^r I NV3. INV4 
UJcl^n^). -fVA-^i [NV3li(l^n5H7>7. 
50 7 7 y — hLC lcOJUTJt. J<JffiIliil^l 0 A><bi£il J ,£*i 
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(0 0 3 3] C©-f I N V 3 ti&Zf I NV 4© 

fcOfW*— * I NV 5lZ$i&bft. >^ 
—# I NV 5(Dtb^{ih7>7.77^*-hLC 2I1^C> 

it/CKBOD^-f 5>^T?. CCift&fc-f * I N 

V3©A7J{i(r3£'j. SlUi^««^«:5yf-fSKrf^ 

[0 0 3 4] ::t-. xi/<«4oaMMP»c S fc. 4SU 

^A'^vm'M^ c s b *%aj $ h 7 >^ * 

TS6«j:in , s5*me*ra»fc«eij. -f^wiNv 

3, INV4. INV5 4:«Wf4-Sh5>^#*?J:tf 
WSfcUfc h 5 >7.7 tV— V L C 1 1? L C 2© h 5 

7 D >y 7©V7.^— SPh U-CSi#^S. 
[0 03 5] ofi:, SfffiHI^C SfcitfC S BA^S 

ffi* 1/ -y ->o./-J>;U h* h ^ lz J; otfiSi 

S^fcCMOS-YV^W I NV3I1 ^*ii©^Jgfc 

i^tv^. ua>u i nv3 tmm 

f&Zntz-l $ I NV4«it;i NV5 h5> 

7.77y-MC2^f-^l:^b-CV^/iO > 5y 

[0 0 3 6] ^©^-y^iagHi. Hf*W$/a.jfr 

^ H© h 5 >^^r TS6*J«fc h 7 °y*J?<$ TSSfe/f U 
TmaSi^P LI, P L 2 K&M2*vCV^c&. #SlfP 

[0037] 02 \t^%mt^<Dwmm^<DM^ 

^ U JGHftliiiJEBSffig t pd fc^l". ffte a 1*0 l ir^S 

nsi^% ^ffii^cfct ©amass i: nmnm 
uM^xmsmm*. 5 o^-^hWM-tzztfrx-z 

[0 0 3 8] &±i£^*:<J: 9 f-*f8DJ©i6S&lH]iS$:fflv^ 
ni£» 7. U -y 3 ;U Kfi£E©/h ^Ph^V^tffl^ 

ntJCJi. ^ U- -y Kmffi©7<£<< 11 h y "si/ 7*91: 

MUSIS £ ^Nfciitttg icr- # S /c©rfm^;fr 4 Hfl»t? £ 
S^©»*feH1-S. 

[0 0 3 9] 0 3i±£Mr*f§nj3co3ftJi[i]ffi, 
©7y^0j&©J?S&#!f$tt£;FUT*S<J. Jfcttlli^-y^ 
BK^ESl-ffii^^i+S^ftiO^P-y^^ (CK) £D 
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[0 0 4 0] 03 Kl*>Mr*T«K«£EJ&*l V ©*§£-, 
93O0»T-{«WE h^«i89Rtt5 0 0MHZi:&5© 
K*fUT. U$kCr>®2&*m^tz&Br(*l 0 0MHZT-* 

£-tf-5c:i:&<. D 7 'J -y :/ 7 □ «y 7*lil^<D«^ h $01/ 

if [004 1] @4^^Bj£Dfife<D«(S^Jt:^U. >cg|5^ 

fti«iKftQ l i tnm&p l i . m&MM&Q Lztn 

MP L 2 tCDBUwn VfVfC 1 *>J;t>*C 2 
&2 0cDS^7f>i:<D^SPN2*J < ky : N l«D«aa& 
[0 0 4 2] ClCD^S ! l:^:t<i--5^ttCioT. 

*J itJC 2 (i^CD^ST-fiM^-li h 7 VS?^* TS1 
« «t tf h 7 V^'T. ^ T S2CD H VI > £££ £ ®m£&K 

[0 0 4 3] B5{«^Ofl!lfflllKW'fe*U 

%<Dx-hz>tz>b, mi ^:llIb^^* s fflv^t,nTv^5. -r 

50 &*3*>. 0 5T*Ji-rv^^-^INV3t®«lh7>^ 

^ ts5*j it/TsecDia^ij-^Ai h 7 >xy tV— kl c 
[0044] 3©i7 frfl|^;i-nii^-§-©^ U ii^©Ki 

fi?**»w- f> n-s a* m 1 £ mtaicDsw t $ -tt-5 c i: *<x- 

t-5. i/c. 0Uri5V^Tt<h7>7,7 7'r*-hLC 1 
©SuS(C0 5©h7 * TS5. ^ $ I N V 

3 , t>7 TS6©a:?'J#:5:i9:t7^ - t 
■f- © «t 5 fcfflSSK** UTIiS 5 (Dffimto-fii)^ 

40 [0 04 5] m6ii^mM<^i&<OMJMm^^L. !RfI10 
1 ©7-y5 L @^©^J^8 , S:^i". -l©0»JT-(i. ^Jffllh^ 
>->*7. T S5« «t Xf V 7 >^ * T S6©K?'J^A%J|Sft S 

K?S10g[3 OJi^-y^lHl^tUTSi. 04h[al^© 
[0 0 4 6] 07~0 8(i*f§na©{fe©^fife0!l^*LT 

©^'JT•(i7.^•v^'3.,i-^y^h•^aJE©'^^v^MO s feta^ 

c>#KS*ti/cCM0Sa«ttilElH€:*7.v--Ha«U 
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cfc0>j-oi£Q l i ) Kftttu *©imrci*imbk 

(0 0 4 7] 07Clit>Hy-hNANDl~NAN 
D n&itf-f >7<— £ I NV2 1 ~ I NV 2 n{Cj:oT 

f-VKy-hNAND l-NANDntemili^O-SsS 
4fER»P H CSBftU tVKy-hNANDl~N 

and n owm* owmt* sa*«tftQ l 2 

C©%«Sj^Q L 2 \%&m Y 7 >->*^^ TS2A 

[0 0 4 8] ;:fflaB«*i5tVKy-Hi. <&^v 
y KtO C M 0 S h 7 V->*7. # K«fc o 

- IMOS h5VS'"X^T61«4:y t h7V^^T62i:- 
ft h CD h 7 ~y*J7> 2 (D V — JMBfKfi^flgi&S n ^ -V 
>*;UgJM 0 S h 7 * T 63« J: h 7 >f * # T 

^»MKS*iT*J 'J . h 7 V>*X* T61 th7 >S/** T 

[0 0 4 9] -f I NV 2 1 &V>U I NV 

2 m<nm$<m%t£fttz&X V y t/^JV h 7 vs>* 
2 T65*> Jztf b 7 T66<Ct ryXmifrZ *lT*J 

»J. h7>^:?T65C0aiA«g©— ^ttS&UEKRQ 
L 1 KS&ttSJu. w©^«Sjg^Q L 1 liftlfflfflS h 
7VS>**TS1A Srtf-l/TmMi&PL 1 (*#!T-<±, V 
DD) fcSBR^tiTir^*. *7c. b> 7 *T66<7)ifj;b 
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